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Rzeppa Joint 

The invention relates to a Rzeppa joint, which is used as a 
synchronous joint, for example as a steering joint or to be 
connected to the longitudinal shaft of a motor vehicle. 

Such a Rzeppa joint, which is known from DE 1999 05 451 C2, for 
example, has an inner hub and an outer hub, between which an 
essentially ring-shaped cage is guided. Running grooves 
assigned to one another in pairs, in each instance, are made 
both in the inner hub and in the outer hub; balls that are 
accommodated in the cage are held to be displaced in these 
grooves. In this connection, the track base of the pairs of 
running grooves assigned to one another, in the inner hub and 
the outer hub, approach one another, alternately, proceeding 
from a first end of the Rzeppa joint in the direction of the 
second end, and proceeding from the second end in the direction 
of the first end. 



In this known Rzeppa joint, the balls are individually inserted, 
manually, into the cage and the pairs of running grooves. This 
is connected with a significant expenditure of time, which has 



''wo 2004/036076 PCT/EP2003/008020 

2 

negative effects on the economic efficiency of the production of 
the joint. 

Therefore it is the task of the present invention to make 
available a Rzeppa joint of the type described initially, which 
can be assembled more quickly and more simply and therefore also 
with greater economic efficiency. 

According to the invention, this task is accomplished in that 
the inner hub comprises at least two elements that are connected 
with one another, which essentially lie one behind the other on 
the inner hub axis. In this connection, a first one of these 
elements has the first inner running grooves of the inner hub, 
while a second element carries the second inner running grooves 
of the inner hub. In this manner, the cage can be set directly 
into the outer hub during assembly of the Rzeppa joint, whereby 
every other ball can already be accommodated in the cage. The 
other balls can then be set into the cage and the running 
grooves of the outer hub from the inside. The two elements that 
jointly form the inner hub are then introduced into the cage, 
which, contains balls, from the two opposite sides of the Rzeppa 
joint, and connected with one another. It is therefore possible 
to already insert half of the balls into the outer hub, along 
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with the cage. For the insertion of the remaining balls into 
the cage, as well, it is not necessary, as before, to move the 
cage into a suitable insertion position outside the outer hub 
for each ball. In this manner, assembly of the Rzeppa joint is 
clearly facilitated. 

Preferably, the two elements that jointly form the inner hub are 
configured with projections and recesses that engage with one 
another like claws, in each instance, so that the two elements 
lie against one another with a positive lock in the tangential 
direction. The torque to be transferred between the outer hub 
and the inner hub by means of the balls is completely passed 
into or out of the inner hub, by means of the elements that rest 
against one another with a positive lock. 

In order to assure a good connection of the two elements that 
form the inner hub also in the axial direction, these can be 
screwed to one another. For this purpose, one of the elements 
forming the inner hub is provided with a central passage bore, 
for example, while the other element has a threaded bore that is 
coaxial with this passage bore. 
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The production of the two elements that form the inner hub is 
possible with particularly great precision if the two elements 
are solid formed parts that are machined essentially without 
cutting. The running grooves and the projections and recesses 
of the two elements that lie against one another can be made 
with great accuracy and uniform quality by means of a stamping 
process, for example. However, it is possible to perform 
individual machining steps, such as the provision of the passage 
bore as well as the threaded bore for connecting the two 
elements with one another, using a production step that involves 
cutting. 

Preferably, one of the two elements that are joined together to 
form the inner hub is the end of a shaft or of a journal. In 
this manner, connecting the Rzeppa joint according to the 
invention to a shaft or the like is facilitated. 

Alternatively to this, one of the elements can be formed in one 
piece with a sleeve, which has an inner profiling for a 
connection with a shaft end or a journal. 

In order to facilitate the insertion of the cage into the outer 
hub, it is preferred that the number of running grooves in the 
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outer hub and the inner hub is a whole-number multiple of four, 
in each instance. In this configuration of the Rzeppa joint, 
running grooves whose track base approaches the central joint 
axis in the direction of the same end of the Rzeppa joint always 
lie opposite one another. 

In the following, the invention will be explained in greater 
detail, using exemplary embodiments and making reference to the 
drawings . 

These show: 

Fig. 1 a cross-sectional view of the Rzeppa joint according 



to a first embodiment. 



Fig. 2 



a cross-section through the inner hub of the Rzeppa 



joint according to Fig. 1, along the line II-II, 



Fig. 3 



a cross-section through an element of the inner hub 



according to Fig. 2, along the line III-III, 



Fig. 4 a cross-section through an element of the inner hub 
according to Fig. 2, along the line IV-IV, 
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Fig. 5 a cross-section through a Rzeppa joint according to a 
second embodiment. 

Fig. 6 a cross-section through the inner hub of the Rzeppa 
joint according to Fig. 5, along the line VI-VI, 

Fig. 7 a cross-section through an element of the inner hub 
according to Fig. 6, along the line VII-VII, and 

Fig. 8 a cross-section through an element of the inner hub 
according to Fig. 6, along the line VIII-VIII. 

The Rzeppa joint 1 shown in Fig. 1 to 4 has a first drive side 
end 2 and a second power take-off side end 3, whereby the term 
"drive side" and '"power take-off side" is used here merely as an 
example, for a better differentiation of the two ends. Of 
course, the two ends 2 and 3 are suitable, in the same manner, 
for being connected with a driving component or a component to 
be driven. 

From the inside to the outside, the Rzeppa joint 1 has an inner 
hub 4, a cage 5, which is equipped with balls 6, and an outer 
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hub 7. In this connection, the balls 6 are acconunodated in 
windows 8 of the cage 5. 



In the embodiment shown, the inner hub is configured in two 
parts. A first element 10a and a second element 11a are 
disposed on the central inner hub axis 9, essentially one behind 
the other. The two elements 10a and 11a, which together form 
the inner hub 4, are alternately provided with projections and 
recesses, which engage in one another like claws, as shown in 
the cross-sectional view of Fig. 2. In this connection, the 
projections of the two elements 10a and 11a rest against one 
another with a positive lock, in the tangential direction. A 
first inner running groove 12 is formed in the projections of 
the first element 10a, in each instance, while second running 
grooves 13 are provided in the projections of the second element 
11a. 



In this connection, the first inner running grooves 12 run 
without an undercut, proceeding from the drive side end 2, in 
the direction of the power take-off side end 3. In this 
connection, their track base 14 approaches the inner hub axis 9. 
In comparison, the second inner running grooves 13 of the 
element 11a run without an undercut from the drive side end 2, 
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in the direction of the power take-off side end 3, whereby their 

track base 15 moves away from the inner hub axis 9 in doing so. 

The two elements 10a and 11a that form the inner hub 4 are 
connected with one another in the axial direction by means of a 
screw connection, using a threaded bolt 16. In addition to the 
connection of the two elements 10a and 11a in the tangential 
direction, by means of the projections that rest against one 
another in the region of the inner running grooves 12 and 13, 
respectively, additional projections and recesses that engage in 
one another can be provided to connect the two elements so as to 
prevent rotation, as is indicated in Fig. 3 and 4. In a first 
embodiment, the element 11a is provided with a sleeve-like 
extension 17 coaxial with it, which projects away from the first 
element 10a and can be provided with an inner profiling, for 
example, for a connection with a shaft end or the like, to 
prevent rotation. 

The outer hub 7 is a one-piece, ring-shaped component whose axis 
coincides with the inner hub axis 9 of the inner hub 4 in the 
extended position of the Rzeppa joint 1. First and second outer 
running grooves 18 and 19, respectively, are formed in the inner 
surface of the outer hub 7, which grooves are disposed regularly 
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and distributed alternately about the outer hub axis. In the 
finished, assembled state of the Rzeppa joint 1, the first inner 
running grooves 12 of the inner hub 4 lie opposite first running 
grooves 18 of the outer hub 7, and second inner running grooves 
13 lie opposite the second outer running grooves 19, so that 
these form a pair of running grooves with one another, in each 
instance. 

In this connection, the first outer running grooves 18 of the 
outer hub 7 run without an undercut, proceeding from the drive 
side end 2, in the direction of the power take-off side end 3, 
whereby their track base 20 moves away from the outer hub axis. 
In comparison, the second inner running grooves 19 run without 
an undercut from the power take-off side end 3, in the direction 
of the drive side end 2, whereby their track base 21 moves away 
from the outer hub axis in doing so. 

In the second embodiment of the Rzeppa joint 1 shown in Fig. 5 
to 8, the fundamental structure is extensively the same as that 
of the first embodiment described above. In the Rzeppa joint 1 
according to the second embodiment, however, only four balls 6 
are accommodated in the cage 5, while according to the first 
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while according to the first embodiment, eight balls 6 are 

inserted in the pairs of running grooves and the cage 5. 

The Rzeppa joint according to the first embodiment is 
consequently suitable as a longitudinal shaft joint in motor 
vehicles, for example, while the Rzeppa joint according to the 
second embodiment can be used as a steering shaft joint. 

In addition, the inner hub 4 is configured as the end of a shaft 
22, as is particularly evident from Fig. 5 and 7. To connect 
the elements 10b and lib, which jointly form the inner hub 4, a 
passage bore 23 is provided in the first element 10b, to allow 
the threaded bolt 16 to pass through, while a threaded bore 24 
is made in the second element lib of the inner hub 4, into which 
the threaded bolt 16 can be screwed. 

In the following, the assembly of the Rzeppa joint 1 will now be 
explained, which is the same for the two embodiments shown. 
First, the cage 5 is introduced into the outer hub 7, in that 
the axis of the cage 5 is aligned essentially at a right angle 
to the outer hub axis. If the number of balls 6 that are set 
into the running grooves of the inner hub 4 and the outer hub 7 
is a whole-number multiple of four, a first outer running groove 
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18 always lies opposite a first outer running groove 18 of the 
outer hub 7. Two outer running grooves 18 or 19, respectively, 
that lie opposite one another, therefore point in the same 
direction with their larger opening, i.e. the end of the running 
grooves whose track base is farthest removed from the outer hub. 
In this manner, the cage 5 can be inserted into a pair of outer 
running grooves and pivoted in the outer hub 7 in such a manner 
that the axis of the cage lies above that of the outer hub, 
essentially with the same coverage. 

In this position, all the balls 6 can be inserted into the 
windows 8 of the cage 5 and the running grooves 18 or 19 of the 
outer hub 7, from the inside. However, it is also possible to 
introduce the cage 5 into the outer hubs 7 when it already 
contains part of the balls 6. 

Once all the balls 6 have been introduced into the cage 5 and 
the outer hub 7, respectively, . the inner hub 4 is mounted in the 
Rzeppa joint 1, in that the first element 10a or 10b is guided 
into the cage 5 from the drive side end 2, while the second 
element 11a or lib is inserted into the first element 10a or 10b 
from the power take-off side end 3 of the Rzeppa joint 1. The 
projections of the two elements 10a, 10b and 11a, lib. 
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respectively, engage in one another like claws in this 
connection. For axial fixation of the two elements, the 
threaded bolt 16 is guided through the passage bore 23 of the 
first element 10a or 10b, and screwed into the threaded bore 24 
of the second element 11a or lib. 

The insertion of the two elements 10a, 10b and 11a, lib, 
respectively, into the Rzeppa joint 1, is made possible in that 
the inner running grooves 12 and 13 face in opposite directions 
with their largest opening, i.e. the end at which the track base 
most closely approaches the inner hub axis 9. The balls 6 are 
therefore reliably introduced into the inner running grooves 12 
and 13, respectively. 
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1 Rzeppa joint 

2 drive side end 

3 power take-off side end 

4 inner hub 

5 cage 

6 ball 

7 outer hub 

8 cage window 

9 inner hub axis 

10a, 10b first element of the inner hub 4 
11a, lib second element of the inner hub 4 

12 first inner running groove 

13 second inner running groove 

14 track base of the first inner running groove 12 

15 track base of the second inner running groove 13 

16 threaded bolt 

17 sleeve 

18 first outer running groove 

19 second outer running groove 

20 track base of the first outer running groove 18 

21 track base of the second outer running groove 19 
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22 shaft end 

23 passage bore 

24 threaded bore 
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